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glp-ir mmmmxtt^ffi£%'hfr=?^%iik&m, vm^m^mwrnw n mmm 
m, m^m^mm, mmm^mmmm^Mmmm^m* *mmm%.& glp-ir m 

wmm (dm) &~%m%sfft^M4%mfa&Pifrm j Qwm, ^mmw&m®jMfrmm 
mmftits, rnxmrnm^ a=fR^M^mm^o Am&mmx i%~5%, 

mmu— m^%m&}M^MM am, iddm> mmsintimm. am, niddm) w^, 

i&m&ffnw*mft£&!k#}mo %s 5%wi^jiio aim*? im«^6<ji^£si 
(igf-i), ffi-&%cm$bmmh &m&mx&- 

mm° BWtismft niddm mmm^^wmm^ wmm> swiiMfflif. 

SclHMI^iMt, ^ca 2+ ffl3tM, tefl&^m^ftsft, miWIffifeSiite, Motile 

^fp)1fi:5fcB^W^, m-^©¥^MJR, m-ftWte^J#IR<ffiP^)> 
^^J^r# C&ltJjl), »J« (ittt) S^JM C^® 5 ?) ^° 

«iii*i§JM> ^ip^a^s^^, femMMMmmmmjcmmM, 
mmmfw., ffl%mw7h&&o ^w-toil imtii. 

^Mf&I^^SP^— (thiazolidinediones) C^ffi^JlB, ^WJIH, 
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xm^mmn, m^^-mmmmmmskm^, ^m^mmM.mmw^-i (Glucagon like 

Peptide-l, GLP-l) fflffl&Mffti&B%8i : MEk (Glucose-dependant Insulinotropic Peptide, 

gip) , #mi±mttm$bm$ij%, nmmm%)> m^mmmmmm^mm^mo ^ glp 

-l &mm^R>mMfrW, ffli£-^$l&P*ffiB&lft GLP-l §lW (GLP-l Receptor, GLP-1R) 

iit) mmmm^ ( glp-i ^> ^mmm^wm^m, »#mca 2 *ffi3t?m ca 2 *mt, 
^m-mmm^m^m, nnmm^mmmr^, ^mm^mm^mmm^K^^ 
GLP-i i&^n&mvjm, nw&nw&, m^-km* &&mttmmmMmmm : nm« 
jEmnuT, GLP-i iti^M«^fiifiLifsw. mmMm^&m^, glp-i « 
a*^»f^ffiHHft, glp-i mw&mim&ftmtfi, bi, ;ais 

JO^^W^S*, GLP-l flfflWItlf f f IlW^«iH»o GLP-IR 

^m^^jB^fflP*ifi?JF^mmw^^o @nr, #t-x* glp-ir wHt^w^ii^i+^e 

^J&OTM, Mftl Amylin^WjW AC2993 B^M^ifte CIND) , 39-ft3£«^Ifc. 

glp-i wisjRfi&swH&ftuB. i^raw^nis, m=?nm, m-mmm glp-ir 
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OH 



Yjtj O, So 




AS; ^MtS; 



¥B5feS; X^O^NHBt, 
^ X2R 2 

C 2 -C 6 WiS; C 3 -C 6 ^^ ; ^S; «S; ltrW«Si»Ili^ 

m^^mm-, mmwtm x 2 ^o^#nh 0 

Ar 2 ^; 

K 
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Xi^jO^#NH; X 2 ^OSK#NH; 



w&m&pstih&ttfimi c 2 -c 6 wffim; c 3 -c 6 w^ ; mm-, ^m-, %m&n 

Xi^7 0j^#NH; X 2 ^Oj^fNHEtf, 



X 2 % O NHo 



X^O^NH; X 2 ^0§g#NH; 




Ar 2 ^j 
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Ar2 s 




OH 



+ Ai^CHO 




An 



II HI 



BocX 2 ' 



IjJ R2 TFA / CH 2 C1 2 RjCOX^ II ), ffi, WW 
x lYx 3 R 3 ■ 

rC 



Y XlR2 



i m 

^4>Ri, r 2 , r 3 ^T^ijftK-#M*: h ; ttoagtixm?, $s¥Mm& 

C 2 -C 6 fitlM*; C 3 -C 6 iftSf'JgS; ^S; j&SIS; -^f^**JS 

mmm ^^mm.m, ^mm^mim— is -m^mm^mmmm^mm; 

Bfc*; W^Il; ^IJ'^¥^* ; JraWfc*; X^jCX SSK#NH; Y % 0 1» S ; Xj, 
X 2 , X 3 # g O NH; X4 % CI OHo 



Wng462 4?) I^flMS/A 50°C S 230°C C$P Wang520 S^lW^^ixJ^W^c 
^^BJ^^^^^^^^TtW^^-^lM Organic Syntheses, CV 2, 55. 
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30nM PH&^miS GLP-1 ffiffi^®$i%MM1®Mm&%l 100% „ 

m 2 M-t^ 2tJ$ 293/GLP-1R Mft&ft cAMP ^c^tRTOS^]*) » 

O^N^COOH 

Ac 2 0,NaAc 



+ 



OWle 



<1 

I II 




mt-Smi, fc^m n, ^gHW^MMl^r, iJP^M^it]«150 0 C-230 0 C), 



Of 

' Me TFA/CH 2 Cl 2 " X oiAe Rl C0a( II ), pyridine, CH 2 Q 2 





HI 

HOOCF 3 C.H 2 I *~ 

m 




fo&m 1 &js^g£, mmw%, ^=»z,sm, -2o°c 

4£#C#flAf«. SfeiU liJf-SIM, TLcmiSSJSto &M#r# 
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Mk&va i m?— -2o°c toAHiii, mmftmMWL, tlc 

mm, it^i&m^, mmw%, wm-bmzm* m^^nim^mmmn <thf> 

-2o°c faWsaXK-^mn$m cnmm), *C¥&#TI8S& (cicocyBu), 

TLcmi^SiH, sm^M, ftiirMf^i. 

^^N-fc-cHtJ wang520> wang337> wang405^ wang450> wang520-l> wang462-l EkMBS&l'ffc 
1 rf§iJ#W$6> 'ft.'n wang420> wang462^ wang524^ wang516^ wang488> wang568N wang502^ 
wang53Ck wang504. wang554-, wang866> 2f> wang582> wang538^ wang496 & $9 wang520 
g&jSaftf£ 2 Qc&m wang516-l, wang591 M&4k&$) wang520 gjxJStj&ffc 3 $!j 

T&fH#W ^ » NMR ffl Varian #J Mercury-Vx 300M 1$C«J j£ . NMR Jgfe : 6 H/C 
7.26/77.0 ppm ( CDC1 3 ) ; 5 H/C 2.50/39.5 1 ppm (DMSO-<&) ; 5 H/C 3.3 1/49. 1 5 ppm (Methyl-^ 

Aicohoi-d)«j^*_h^^«j^wim#i, r&mk3=^mfe&m&, mm (200-300 
1 




^M, i%ih&$J II (466 mg, 1.78 mmoL)s 4fc-£4& I (576 mg, 1.96 iranoL), Z>W&h (146 mg, 
1.78 mmoL) Si 2 mL HKSFm^I . 170°C, #3§^!i5, ^^gfe^ 1 <W. £ 

j^iR, ®]*&W5$m / ZMZM (5/1, feMtiT^Mf/** 556 mg ^ 

wang520 (^^60%). 

*H NMR (300 MHz, CDC1 3 ) 8 1.54 (s, 9H), 3.95 (s, 3H), 6.79 (tar, 1H), 7.16 (s, 1H), 7.20 (dd, J 
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= 4.8 Hz, 3.9 Hz, 1H), 7.25 (d, J= 9.9 Hz, 1H), 7.53 (d, J= 9.0 Hz, 2H), 7.63 (dd, J= 8.4 Hz, 2.1 
Hz, 1H), 7.69 (dd, J= 4.8 Hz, 1.2 Hz, 1H), 8.02 ( dd, J= 3.9 Hz, 1.2 Hz, 1H), 8.06 (d, J= 8.7 Hz, 
2H), 8.17 (d, J= 1.5 Hz, 1H); 13 C NMR (75 MHz, CDC1 3 ) 8 28.17, 55.79, 81.23, 115.28, 117.92, 
119.11, 123.09, 125.74, 128.02, 129.29, 129.41, 132.18, 132.75, 133.29, 133.71, 134.99, 141.57, 
143.46, 151.37, 152.08, 159.93, 163.13, 167.46o 



MM., II (466 mg, 1.78 mmoL). 4fc^-#3 1 (576 mg, 1.96 mmoL)> ZM%fo (146 mg, 1.78 

(5/1, #*Rfcfc) femffift^n lOOmg wang520-l, IM^M / ZMZM (1/1, ft^fcfc) 
&Jt#T^M# 158mgwang462-lo 

J H NMR (300 MHz, CDC1 3 , wang520-l) 5 1.50 (s, 9H), 3.88 (s, 3H), 7.27 (s, 1H), 7.33-7.37 
(2H), 7.69 (d, 8.7 Hz, 2H), 8.01 (d, J= 8.7 Hz, 2H), 8.07 (d, J= 3.9 Hz, 1H), 8.13 (d, J= 4.8 
Hz, 1H), 8.22-8.26 (2H), 9.93 (s, 1H) 0 

! H NMR (300 MHz, CDC1 3 , wang462-l) 6 2.22 (s, 3H), 3.91 (s, 3H), 7.07 (d, J= 8.7 Hz, 1H), 
7.14 (s, 1H), 7.21 (m, 1H), 7.42 (m, 1H), 7.66 (d, J= 8.1 Hz, 2H), 7.71 (d, J= 4.8 Hz, 1H), 7.99 (d, 
/= 8.7 Hz, 1H), 8.05 (m, 1H), 8.10 (d,J= 8.4 Hz, 2H), 8.19 (m, 1H)= 



"MM., ^ib^-^ 11(1.46 g, 9.6 mmoL)>^^I (1.9 g, 10.7 mxnoL)> £^$(0.8 g, 9.8 mmoL) 

fn2.8mLffltmffPMo Bgjgin&M i70°c, W%mWk, l'bfto APA5 

mL ZM, ^k&'MM, ^M^MW^JfiH, tt2f!o # 2.0 g ^#1 wang337 (J fe ^62%)o 

toMR (300MHz, CDC1 3 ) 5 2.35 (s, 3H), 3.97 (s, 3H), 7.13 (d, J= 8.4 Hz, 1H), 7.20 (s, 1H), 
7.50-7.56 (2H), 7.59-7.65 (2H), 8.12-8.15 (3H). 
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II EI (wang405) 



MWl, WMk&HO 11(262 mg, lmmoL),^ft I (200mg, 1.1 mmoL), ZMM\ (82mg, 1 mmoL) 

m imLmmmumo mjsMM i7o°c, i^mrnm, unmwfiK& 1 Wo #nA 5 mL 

W/ ZMZ^m (6/1, flSRHD SMDt^#^%, ^# 235mg ^ wang405 (j** 
58%)o 

1 HNMR (300MHz, CDC1 3 ) 8 3.97 (s, 3H), 7.20 (dd, J= 4.8 Hz, 3.9 Hz, 1H), 7.24 (s, 1H), 7.26 
(d, J= 7.8 Hz, 1H), 7.51-7.57 (2H), 7.60-7.70 (3H), 8.02 (dd, J= 3.6 Hz, 0.9 Hz, 1H), 8.14-8.19 
(3H) 0 




II III (wang450) 



"MMl, 11(262 mg, lmmoL),ft-^ft I (250mg, 1.1 mmoL), Z 1 Mlfl(82mg, 1 mmoL) 

m 4 mL HMWMfPo mfelm^k, 210 °C m. 230 °C l />Bt<, in A 5 mL Z, 

m, wn^MM., ^n&mwffi&, tt#s, ftioomg^t/w^so c^22%) 0 

1 HNMR (300MHz, CDC1 3 ) 5 3.97 (s, 3H), 7.21 (dd, J= 4.8 Hz, 3.9 Hz, 1H), 7.30 (d, J= 8.1 Hz, 
1H), 7.37 (s, 1H), 7.70 (d, J= 5.1 Hz, 1H), 7.73 (dd, J= 9.9 Hz, 1.5 Hz, 1H), 8.02 (d, J= 3.9 Hz, 
1H), 8.09 (d, J= 1.8 Hz, 1H), 8.33 (d, J= 9.0 Hz, 2H), 8.40 (d, J= 9.3Hz, 2H), 
&WtM 2 




mfc&m I (50mg, 0. lramoL) 2 mL =2&fpffi*, ~20°C &|C&?§W<P, id A 1 mL 

^m^s^M, tlc«, mmw%> &&=&z>mm, # 

}f IW?^ 2 mL Zim Wffi<¥ , -20°C ftK&^ip , M A« 40 n L (0. 6mmoL) , MWf 
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/ 1 , W®. ft ) ftMff 38mg wang420 ( 90 % ) „ 

1 HNMR (300MHz 5 CDC1 3 ) 8 3.94 (s, 3H), 7.20-7.24 (m, 2H), 7.27 (d, J= 1.8 Hz, 1H), 7.66 (dd, J= 8.1 Hz, 
1.5 Hz, 1H), 7.71 (dd, J= 4.8 Hz, 0.9 Hz, 1H), 7.76 (d, J= 9.0 Hz, 2H), 8.03 (dd, J= 3.6 Hz, 0.9 Hz, 1H), 8.07 
(d, J= 1 .5 Hz, 1H), 8.14 (d, J= 8.7 Hz, 2H), 8.20 (br, 2H). 

Cs 

a 

CH 3 COCl(Il), pyridine, CH 2 CI 2 





HOOCF 3 C.H 2 N 

I HI(wang462) 

Wk&® I (50mg, 0. ImmoL) 2 mL -^Ep^*, - 2 0°C «jC^^ f #nA 1 m L 

=aczi&, it^ssfi, tlc mm, fo&ya 1 mmw&, m^mzsmm, w 

n&mWmm^2 mL-m^m*, -20t JnA«40uL(0.6nunoL), inA 

fo&ySlI (27 PL, 0.39mmoL), S8r#M£$B, TLCJS^SiS. ^^{Jf#|?J 

^.Sl^toll/Zi&ZJI (1.5/1, SMKf^f#26mg^wang462 (^ 

^56%). 

X H NMR (300 MHz, CDC1 3 ) 8 2.19 (s, 3H), 3.88 (s, 3H), 7.12 (s, 1H), 7.20-7.24 (m, 2H), 7.55 (d, J= 1.5 Hz, 
1H), 7.60 (d, J= 9.0 Hz, 2H), 7.71 (dd, J= 4.8 Hz, 0.9 Hz, 1H), 7.77 (br, 1H), 7.97 (d, J= 8.7 Hz, 2H), 8.03 (dd,' ' 
J= 3.9 Hz, 0.9 Hz, 1H), 8.07 (d, J= 1.5 Hz, IH); 13 C NMR (75 MHz, CDCI3) 8 24.66, 55.84, 155.64, 119.55, 
120.54, 123.35, 126.15, 128.43, 129.59, 129.87, 132.37, 133.12, 133.52, 134.26, 135.41, 141.85, 143.13,' 151.63,' 
160.63, 163.28, 167.60,168.99o 



BocHI 




is WA/CH ^ < H? 0 Me phCOCI (H), pyridine, CH 2 a 2 

P 



HOOCF 3 C.H 2 N 




-OMe 



I W EI(Avang524) 

"Wit^I (40mg, 0.08mmoL) »^ 2 mL ~ jJC^rp, -20°C JflA 1 mL 

=2scz.®, mmftmmm., tlc mm, tt&mi&m.^, mmw%, m^-m^mm, n 

m&mWmm^ 2 ml -m^*, ~20°C #[I AntfcPfe 40 u L (O. 6mmoL) , in A 

#&mil (23 uL, 0.2mmoL), li^SS^, TLC W^jSo BfcJ^M^ 

tir&^mm/Zsnzsm (5/1, ttMDf^m#i5m g 7 fc #fwan g 524 crm 

36%) 0 

1 HNMR (300MHz, DMSO-^) 8 3.90 (s, 3H), 7.22 (d, J= 5.4 Hz, 1H), 7.33 (d, J= 8.4 Hz, 2H), 7.39-7.44 
(1H), 7.50-7.58 (2H), 7.83 (d, J= 8.4 Hz), 7.98 (d, J= 8.7 Hz, 2H), 8.04-8.22 (7H), 10.74 (s, IH), 

10 



WO 2005/056537 



PCT/CN2003/001115 



BocHf 




-OMe 



TFA/CH 2 Ci 2 



HOOCF3G.H2I 




OMe 



0^ 



(II), pyridine, CH 2 C1 2 




OMe 



ffl(wang516) 

WC&tfo I (40mg, 0.08mmoL) ^ 2 mL , -20°C Ifc&ft&tll, #PA 1 mL 

^S^lW?^ 2 mL — -20°C #)C^§WcP, liWXm^. 40n L(0. 6mmoL) , #PA 
II (25 uL, 0.2mmoL), M^S^, TLC ^&J&. ^^#^p a p, 

t*W*M / ZiM&ZiH (4 / 1, & ) ttI«fM# 25rag ^ wang516 62. 5%) . 

! H NMR (300 MHz, DMSO-<? 6 ) 6 1 .57 (m, 2H), 1 .63-1 .77 (m, 4H), 1 .80-1 .89 (m, 2H), 2.84 (m, 1H), 3 .89 (s, 
3H), 7.31 (m, 2H), 7.40 (d, J= 8.4 Hz, 1H), 7.86 (d, J= 9.0 Hz, 2H), 7.94 (dd, J= 8.4 Hz, 1.8 Hz, 1H), 8.03 (dd, 
/= 3.9 Hz, 1.2 Hz, 1H), 8.07 (d, J= 9.0 Hz, 2H), 8.10 (dd, J= 4.8 Hz, 1.2 Hz, 1H), 8.18 (d, J= 1.8 Hz, 1H), 
10.35 (s, 1H); 13 C NMR (75 MHz, DMSO-4?) 5 25.62, 30.00, 55.97, 115.74, 118.71, 119.04, 123.52, 125.27, 
128,51, 128.77, 129.24, 131.19, 132.78. 133.34, 135.43, 135.50, 140.86, 144.42, 151.04, 159.24, 162.91, 166.93, 
175.11 o 




lMe TFA/CH 2 CI 2 



HOOCF3C.I 




OMs 



;l (II), pyridine, CH 2 C1 2 




OMe 



IH(wing488) 

2o 0 c*a^iP, iPAi mL 



ftik&W I (40mg, 0. 08mmoL) 3#T 2 mL 

m&m^mWm^- 2 mL =m.^^> -20°C «jC&*&?HS, iPA^ 40 u LCO. 6mmoL), JpA 
W&WII (23 11 L, 0.2mmoL), »SSfi, TLC fW$&Bt$La 8fc&#EfRI#$J 
J**, Wf&W&ttim/ZMZim (4/1, fle&fcfc) &M#r#ft» 25mg wang488 (j** 



! H NMR (300 MHz, DMSO-^ ) S 0.80 (m, 2H), 0.85 (m, 2H), 1.84 (m, 1H), 3.88 (s, 3H), 7.28 (s, 1H), 7.32 
(dd, J= 5.1 Hz, 3.9 Hz, 1H), 7.39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.7 Hz, 2H), 7.92 (dd, J= 8.4 Hz, 1.5 Hz, 1H), 
8.04 (m, 1H), 8.05 (d, J= 8.7 Hz, 2H), 8.11 (dd, J= 4.8 Hz, 1.2 Hz, 1H), 8.18 (d, J= 1.8 Hz, 1H), 10.68 (s, 1H); 
13 C NMR (75 MHz, DMSO-^) S 7.78, 14.83, 55.97, 115.71, 118.73, 118.93, 123.53, 125.32, 128.54, 128.81, 
129.32, 131.22, 132.80, 133.36, 135.46, 135.53, 140.88, 144.24, 151.05, 159.29, 162.91, 166.96, 172.44c 
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BocH} 




-OMe 



;i < II), pyridine, CH 2 C1 2 



Ht 




Ifcik&yai (40mg, 0.08mmoL) ^2 vL -20°C «jCfti&*HP, #qA 1 mL 

mft&T 2 mL Zl?^, -20°C *»vttP, inAtt 40 u L(0. 6mmoL) , #nA 
ik&mn (23 uL, 0.2mmoL), Sg^MSS, TLC K?£jS£o £j&«*f, Bfc&*fcJ#$J 
/^"n, *JJ iB iBBt^il/Z;«Z.S (4/1, #$lfcfc) &M*T#W# 26mg ^ wang568 (^ 
^57%)=, 

*H NMR (300 MHz, CDC1 3 ) 5 3.95 (s, 3H), 4.13 (s, 2H), 4.68 (s, 2H), 7.18 (s, 1H), 7.19-7.26 (m, 2H), 
7.39-7.50 (m, 5H), 7.63 (dd, J= 6.9 Hz, 0.9 Hz, 1H), 7.69 (dd, J= 4.8 Hz, 0.9 Hz, 1H), 7.74 (d, J= 9.0 Hz, 2H), 
8.01 (dd, J= 3.6 Hz, 1.2 Hz, 1H), 8.10 (d, J= 8.7 Hz, 2H), 8.16 (d, J= 1.5 Hz, 1H), 8.56 (s, lH)o 



J&fcM^mWM^ 2 mL Zl ~20°C 2jC&?&?^3, JnABtfcBS 40u L(0. 6mmoL), #flA 

ii (23 ul, o.2mmoL), lijuit, tlc mm&M. &.mmt&m, fcmsfflffln 

J*&, ^iSIU^JM/ZU&ZJB (4/1, #*Rtfc) &M*T#8f# 22mg J^t? wang502 (f* 
^56%)o 

J H NMR (300 MHz, DMSO-4;) 5 1.81-1.94 (m, 2H), 2.12-2.28 (m, 4H), 3.29 (m, 1H), 3.89 (s, 3H), 7.31 (s, 
1H), 7.33 (m, 1H), 7.40 (d, J= 7.5 Hz, 1H), 7.87 (d, J= 8.1 Hz, 2H), 7.94 (d, J= 8.1 Hz, 2H), 8.04-8.08 (2H), 
8.12 (d, J= 5.1 Hz, 1H), 8.19 (s, 1H), 10.20 (s, 1H). 



j ill ^WiUlgJU^ 

&ik&%BI (40mg, 0.08mmoL) 2 mLZlft^^+, -20°C *&?&}^^J, j]PA 1 mL 




BocHI 
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mk&tai (40mg, 0.08mmoL) If 2 mL -fC^*, -20°C AnA 1 mL 

i^RfetprnWrni 1 2 mL ~HlfW» -20°C JPAUfclfe 40nL(0.6mmoL), JqA 

4fe^*II (23 ii L, 0.2mmoL), If^SM, TLC ffi^fijSe. R&«£f, 

^ R °n, */J^&tW«/ ZiMZifflg (4/1, #$*tfc) feMtf^K# 24mg ^ wang530 (^ 

*H NMR (300 MHz, DMSCMd 5 1.20-1.48 (6H), 1.65-1.81 (4H), 2.39 (m, 1H), 3.89 (s, 3H), 7.32 (s, 1H), 
7.34 (m, 1H), 7.41 (d, J= 8.4 Hz, 1H), 7.87 (d, J= 8.1 Hz, 2H), 7.95 (d, J= 8.1 Hz, 1H), 8.04 (m, 1H), 8.08 (d, J 
= 8.7 Hz, 2H), 8.12 (d, J= 4.8 Hz, 1H), 8.20 (m, 1H), 10.31 (s, 1H)., 



BocHI 




(II), pyridine, CH 2 C1 2 




j HI(wang504) 

mt&mi (40mg, 0.08mmoL) ^2 -20°C #|C&^i|J, flnA 1 mL 

=mzm> mmft&gM, tic mm, fc&y9i&m$z&, m&fcm, m&=mz>Mm, m 

m&M^m^mf- 2 mL -gfiiffitp, -20°C fo&m&m, #nAl« 40 u L(0. 6mmoL), ft|A 
fo-Smil (23 uL, 0.2mmoL), TLC K^SjSt. HfcJ§y§Ffcl$§fcJ 

/^n, zLftZiiB (6/1, ftM*f4M*# 4mg ^ wang504 (/^ 

10%). 

X H NMR (300 MHz,CDCl 3 ) 6 1.34 (s, 9 H), 3.94 (s, 3H), 7.15 (s, 1H), 7.20 (dd, J= 4.8 Hz, 3.6 Hz, 1H), 7.23 
(s, 1H), 7.58 (br, 1H), 7.64-7.69 (2H), 7.72 (d, J= 8.7 Hz, 2H), 8.02 (dd, J= 3.6 Hz, 1.5 Hz, 1H), 8.08 (d, J= 9.0 
Hz, 2H), 8.11 (d, J= 1.8 Hz, lH)o 

Cs 




,| (II), pyridine, CH 2 CI 2 



HO- 




OMe 



I </ \ m(wang554) 

#4fc-£4&I (40mg, 0.08mmoL) j|f 2 mL-^^, -20°C $K&$&*HP, 7JHA 1 mL 

HMZaM, m^ws^m, TLcg^, #^#3 i fcm^£, mmw%, ten>=Mz>mm', n 

1&&m^mWM^ 2 mL =1M.W'^, -20°C ftKlfc^^P, JnAl« 40uL(0. 6mmoL), JqA 
ft&Wll (27 nL, 0.2mmoL), TLC ®gU£j£o Mff^J 

T^iS , fcJj^iS \>X CH 2 C1 2 S/gff^^f 40mg wang554 < 89% )o 

*H NMR (300 MHz, CDC1 3 ) 5 3.83 (s, 3H), 6.28 (s, 1H), 7.05 (s, 1H), 7.16 (d, J= 8.1 Hz, 1H), 7.20 (dd, J= 
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5.1 Hz, 3.6 Hz, 1H), 7.39-7.41 (2H), 7.50-7.55 (3H), 7.60 (d, J= 9.0 Hz, 2H), 7.71 (dd, J= 5.1 Hz, 1.2 Hz, 1H), 
7.92 (d, J= 8.4 Hz, 2H), 7.99 (d, J= 1.2 Hz), 8.03 (dd, J= 3.6 Hz, 0.9 Hz, 2H), 8.24 (s, 1H), 8.42 (s, 1H)„ 

a 



BocH! 




, Me TFA/CH 2 C1 2 



HOOCF3C.H; 




.OMe Cl 3 COCOOCl 3 ( II), pyridine, CH 2 C1 2 




■OMe 



IE(wang866) 



I (52mg, 0. IramoL) ^ 2 mL -20°C feKS^iP, 1mK 1 mL 

=skz»&, mm^mmu, tic mm, i ztm^±, mmwm, ^^.mzsmm, s 

it-Smil (lOmg, 0.03mmoL), TLC J«^J&o &mmm, ^«!jf#^J 

7* tS , IZJ^ t& W CH2CI2 ft^*fr#ffi# 1 9mg wang866 ( f*^ 44 % ) 0 

*H NMR (300 MHz, DMSO-^) 6 3.89 (s, 6H), 7.33 (dd, J= 4.8 Hz, 3.9 Hz, 2H), 7.36 (s, 2H), 7.41 (d, J= 8.4 
Hz, 2H), 7.93 -7.96 (2H), 7.96 (d, J = 8.7 Hz, 4H), 8.04 (dd, J= 3.3 Hz, 0.9 Hz, 2H), 8.12 (dd, J= 4.8 Hz, 0.9 
Hz, 2H), 8.17 (d, J= 8.7 Hz, 4H), 8.20 (d, J= 1.8 Hz, 2H), 11.66 (s, 2H), 



2f 





mmm^m, & ieq(mA)Mfo&m~P " •^hsz.m^^^w i.5e q (s»)W 

J H NMR (300 MHz, CDC1 3 ) 5 1.41 (t, J= 6.9 Hz, 3H), 2.24 (s, 3H), 4.18 (q, J= 6.9 Hz, 2H), 7.11 (s, 1H), 
7.19 (m, 1H), 7.45 (m, 2H), 7.62-7.70 (4H), 8.02 (m, 1H), 8.08 (d, J= 9.0 Hz, 2H). 56% ) 
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m$ffim-%&, s iQq(m-mmt^ w ang 52o H^MzM^^m^m^ i.5e q (s»)^^Rij 

^¥®fe«'J^-wang582o 

X H NMR (300 MHz, CDCI3) 5 1.76 (6H), 1.99 (6H), 2.12 (3H), 3.95 (s, 3H), 7.14-7.23 (2H), 7.54 (s, 1H), 
7.61-7.70 (2H), 7.73 (d, J~ 9.0 Hz, 2H), 8.02 (dd, J= 3.9 Hz, 1H), 8.09 (d, J= 9.0 Hz, 2H), 8.12 (d, J= 1.8 Hz, 
1H). (^38%)o 



Ummn^m, leq(S4)im-£-% wang520 ^Hiil^^tt 1.5eq(^M)m^PZ, 
WtU II fiJ^-waag538o 

*H NMR (300 MHz, CDCI3) 5 3.78 (s, 2H), 3.92 (s, 3H), 7.16 (s, 1H), 7.19-7.24 (2H), 7.34-7.74 (6H), 7.59 (d, 
J= 8.7 Hz, 2H), 7.62 (m, 1H), 7.70 (d, J= 4.8 Hz, 1H), 8.02 (d, J= 8.7 Hz, 2H), 8.13 (m, 1H). 58%)c 



Umm^m, Efe leq(^#)W4t^ wang520 ^=^2*^^^^^ 1.5eq(S»)]ft|iC 
Z>WtM,M& wang496o 

J H NMR (300 MHz, DMSO-40 5 3.89 (s, 3H), 4.36 (s, 2H), 7.34 (s, 1H),7.41 (d, J= 8.1 Hz, 1H), 7.88 (d, J= 
9.0 Hz, 2H), 7.93-7.98 (2H), 8.05 (m, 1H), 8.12 (d, J= 7.5 Hz, 2H), 8.22 (m, 1H), 8.89 (m, 1H), 10.95 (s, 1H). 

(f^m 70%)c 



^■mil (19 UL, 0. 16ramoL) ^ 2 mL BM^m*, -20°C £J<£k^*P, MgTI# 10 
i&tkMA N-¥I^« (NMM) (53 uL, 0.48 mmoL), l¥l#TliH 





^?»J 3 




BocHI 
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(ClCOO'Bu) (21 u L, 0.16 mmoL) , gft^-20°C Jfc£MM^Hto iRKfc-£i» I ^^MZxWtSM 

^^^ijffio^a, ^aw^M/Zimzxii (5/1, #jRtfs) -&mmifrmm i2m g 

^#fwang516-l (30%). 

J H NMR (300 MHz, CDC1 3 ) 8 1.74 (s, 3H), 1.87 (s, 3H), 3.18 (d, J= 7.8 Hz, 2H), 3.95 (s, 3, H), 5.42 (m, 1H), 
7.19 (s, 1H), 7.20-7.27 (2H), 7.63 (2H), 7.65 (d, J= 1.8 Hz, 1H), 7.70 (d, J= 8.4 Hz, 2H), 8.02 (dd, J= 3.6 Hz, 
0.9 Hz, 1H), 8.09 (d, J= 9.0 Hz, 2H), 8.16 (d, J= 2.1 Hz, 1H). 




ummm^m, & ie q (mMM^m wan g 52o ^BMzMmEMFmm 2eq(mm)&jik& 

<$) Boc-Ala-0H $J& wang591 . 

! H NMR (300 MHz, CDC1 3 ) 6 1.45 (d, J= 6.9 Hz, 3 H), 1.48 (s, 9H), 3.95 (s, 3H), 4.35 (m, 1H), 4.98 (d, J= 
7.8 Hz, 1H), 7.15 (s, 1H), 7.20 (dd, J= 4.8 Hz, 3.9 Hz, 1H), 7.24 (d, J= 8.4 Hz, 1H), 7.62 (d, J= 1.8 Hz, 7.67 (d, 
J= 8.1 Hz, 2H), 7.70 (d, J= 1.5 Hz, 1H), 8.02 (dd, J= 3.9 Hz, 1.2 Hz, 1H), 8.05 (d, J= 8.7 Hz, 2H), 8.12 (d, J= 
2.1 Hz, 1H), 9.04 (br, 1H).(^^ 18%). 




wang568 wang477 



& wang568 (llmg, 0.02mmoL) 2mL ZiW, -78°C 10 fr¥?j£, 1m\ 

0.2mLBCl 3 /IEa^ (1M) ^g|-78 0 C 30 |^^M-18 0 C 4 /jMtfo JnA 

2mL ZiII^SJS, 30 ^j5^A5mL7X. ^7K*BW#WB#^i, TKffi 

Z*S§ (1/2, mRbty feJtlFr3rMwang477(1.5mg, ^17%). 

] H NMR (300 MHz, CDCI3) 8 1.86 (br, 1H), 3.95 (s, 3H), 4.26 (s, 2H), 7.18 (s, 1H), 7.20 (dd, J 
= 8.7 Hz, 4.8 Hz, 1H), 7.23 (d, J= 3.3 Hz, 1H), 7.63 (d, J= 8.1 Hz, 1H), 7.71 (dd, J= 5.1 Hz, 1.5 
Hz, 1H), 7.75 (d, J= 8.7 Hz, 2H), 8.02 (d, J= 3.6 Hz, 1H), 8.08 (d, J= 8.7 Hz, 2H), 8.14 (m, 1H), 
8.57 (br, 1H). 
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m wan g 591 (3mg) ^ 1.5mL *^*P 5 MfelMA 0.15mL =|K 

=f, m 2mg f*%!} wang605 (^65^)0 

! H NMR (300 MHz, Methyl-^ Alcohol-^ 5 1.63 (d, J= 7.2 Hz, 3H), 3.95 (s, 3H), 4.09 (m, 1H), 
7.265 (s,lH), 7.267 (d, J= 8.7 Hz, 1H), 7.29 (d, J= 8.1 Hz, 1H),7.81 {dd,J = 8.7 Hz, 2.1 Hz, 1H), 
7.87 (d, J= 9.0 Hz, 2H), 7.91 (dd, J = 5.1 Hz, 1.2 Hz, 1H), 8.01 (dd, J= 3.6 Hz, 0.9 Hz, 1H), 8.16 
(d, J = 9.3 Hz, 2H), 8.25 (d, J = 2.1 Hz, lH)o 

wcmmft camp 7jc¥^. sitrJK^^sswa^E#^cAMPSj!S7n#, campus 

B^*^iifn^ (Diabetes, 2000, Vol.49: 1 156-1 164)„ MMMMMMm^^ GLP-1R 

S#SB^&£&*MB camp £,&7U#OT ^^m^m^*H^^#6<JAJEMfia*, Ik 

$!l^^MW4^^#J,&^(Cell Biology, 1992, Vol.89: 8641-8645; Proc. Natl. Acad. Sci. U.S.A. 
1987, Vol.84: 3434-3438) . &ftik<£?y9&ffm&H, WiH^;ft«g|^SH*i£|ft, gp^7 

^glp-i mmm&o 

mmW: GLP-lRfP^^HIi^iifiti HEK 293/GLPIR+Luc MMfc (ffl^frl? 

Ji^JfiLYlf (GIBCO/BRL^W]) 
DMEMi§#* (GIBCO/BRL^tl) 
Steady-glo™^^**^^^^ (Promega £ffj ) 
GLP-l#m B °n ( Sigma ^WJ) 
G418 (Invitrogen^w]) 
Forma -ft<«it#fl (Forma 
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Victor 2 i&tfcfll (Wallac 2^ ); 

WMVC-m^: wang52<4\ wang520. wang462. 2f> wang516> wang516-2^ wang502^ 

wang504; 

1. 2 ItMLTj^ 

HEK 293/GLPlR+Luc 20000 -t7100ul/?L3f A 96 ?Li&#$l, 10%fl&*MiL*fr 

500ug/mLG418 #J DMEM 37°C:t£#3tt:o feWli^^) wang516-2, wang502, 

wang504 #-$J##S 2mM, ImM, 0.3mM> 0.1 mM. 0.03mM. 0.01mM> 0.003mM> %^ 
^t/^30mM JF^W 1: 3 ##^8^$^$^ (30mM\ lOmM, 3mM> lmM> 0.3mM. 
O.lmM, 0.03mM> O.OlmM), BJBU lul/?LiHA_h*£ 96 ?L^»±^#^^ . 37°C. 5%C0 2 #r 
#Tif#6h 0 ' ^Steady-glo TM ^*^tfmm«^^^«^^*»yStt, Victor 2 
WUt«ito W'ft^Mifeffl 30nMGLP-l «n D p.o 

1.3i«^JH 

#m^m^SB«^ja® 1 1 : 

m 1 ^JWJ, S&fcjSE* 30uM ffy Wang520 ^ft^lftffi^mtt (94%), fcfc 2f 

W7*fc*:W&# (21%). jth^h ^ i j^fiWfr£4&xfr glp-ir mw&hiS&&M : tiffl*fiiM 

tt, ^ wang520^ wang516. Wang554. Wang488, Wang516-2, Wang502 ^ Wang504 

(ec 50 ) j^/h^ iouMo &—gm%mfeik&®^Gu>-iitffi^ftmihffi%'(&ffii%w 

73r iri . 



* i 





EC so /«M 


wang524 


46. 5 


wang520 


4.6 


wang462 


11. 6 


wang516 


6. 85 


2f 


13.0 


Wang866 


54. 41 


Wang554 


5. 24 


Wang488 


6. 73 


Wang516-2 


6. 06 


Wang502 


3. 31 


Wang504 


4. 87 



2. mft cAMP$&K»56 
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cAMP ^iH^^Sj^: (Applied Biosystems ^W] ) 
Forma ~ft#J^#ff (Forma ) 
Victor 2 (Wallac <&W])o 

GLP-lR^n^«Wm^fe^HEK 293 MMW (ffl^ffH^^^) 
i'J^^tl: 2f 

cAMP#SiSi (i^lJ^S^, Applied Biosystems ^W] ) 

2. 2 

HEK293 gfflfl&BA 20000 ^/100ul/?L^A 96 ?L*&#fe, 37°C±t#;tt, ffl — ¥3EW® 
2f 1.00E-03M. 1.00E-04M. 1.00E-05M> 1.00E-06M, 1.00E-07M, luU 

?UjfiA±3£ 96 ?U»±f #^^o37 0 C>5%CO 2 ^#Ti§# lho^ cAMP-Screen DirectTM 
Systerm T&m&T&mtk®mMft cAMP «?K¥c 

2. 3 

iirt camp mmm^m&m 2. 12 j^s^n^, mm 2f mmmmin, mm 

mr£.&i cAMP ^mM.mm±^, J§^ffcfcGIJ»-lR«^PJ, 5tfGLP-lRlftfi^#-# 
feT— S#ffic ^ 2ftMS 30uM 5ffl lOOuM Bfr, cAMP MIT^, p^eW*^ 2f 

3, sa^iH^PM 

GLP-1R MMM, (M 125 ifeiBW 

glp-i a^ks, is]Bti)nA#»!i^tio mmmt?m^ 125 i # glp-i «^#-t4^ 

-km, MM^&tm&^UTZM&o mtmffeik^mrt^lW&Jlft^tl (JMol Endocrinol. 
2000 Vol.25:321-35; J Biomol Screen. 2000 Vol.5:377-84)o 

3. i &,mtn^VL&z 

HEK 293/GLPlR+Luc MMW (ffl^fflS^^^O 
JBfcfc&W): 125 IluBB$J GLP-1 (Amersham Biosciences £-^1) 
Wallac MicroBata Iflsifc ( Perkin Elmer ^V} ) o 
TomTech (TomTec^)o 
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20 mM tris-HCl(pH 7>W±»£X£«I©tt;fcfli#-^|S&fa), 100mM 
NaCl(±^^i«^), 15 mM NaF(±?S4t^i^iJ^W]), 2 mM flfcfWfc&H 
(deoxypyridoxine)(Sigma £-w]), 0.2 mM ^^¥3SfiftB£f£ (phenylmethylsulfonyl 
fluoride) (Sigma ^^]), ftJflfcH (aprotinin) (±^£X£^X^«#WPI 
■&i=f|) (1 pg/ml), (leupeptin) (±i££X£$!Xgte;fcflR£-WPB&^) 

(1 ^ig/ml) 

20 mM tris-HCl (pH 7.4), 100 mM NaCl, 15 mM NaF 
(Wallac ^WJ) 

#$!H£l^W— *^^^J: O.lnM, InM, lOnM, lOOnM, lOOOnM, 

lOOOOnM, lOOOOOnMo 
3. 2 

$U0 5 )^te-fe^^HEK293/GLPlR+Luc0jte, ^25°C^#T> 200nl W&MW 
m^*, ^ 125 I#GLP-1 WmX (l»^40pM) ^|lfW4/>Bt, |B)0titJA#t*iBratttt 

mwnmm^o ozmmmwcM^, m$tmm$tm£MM=ix° #nAP3*«, ^Microbata 

3. 3 mtig^k 

3, *3^W^m^BJ, 2f tt GLP-lRAW^?lft^*£'l£> 
wang520, wang516 #JMII, M^tk^tf»'J«;W^mii|^**±^^^o 



3^3 





IC 30 


wang524 


>100uM 


wang450 


>100uM 


wang405 


>100uM 


wang327 


>100uM 


wang520 


60-1 OOuM 


wang462 


>100uM 


wang866 


>100uM 


wang516 


40-80uM 


wang420 


>100uM 


2f 


31 uM 
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> 



X 




m^*; &mmm; w^mmm-, mmm-, tim^m-, ^mmm-, mm-, 

US; ig&s 
Y^/Ck So 




Ar 2 ^J 
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^# Ar 2 ^J 

_XiRs 

-X2R4 

R 3 , R4 ^g»i*TM-«I: H; 
Xi^OSR#NH; X 2 ^Ogc#NHc 

3. «|gjR5pJ3£fc 1 J9fiB«Il»lfi5JliL»#fik-l ^##^5% 
S Ari^J 



-X-1R5 



X 2 R 6 



S853££rtMlfcft^£i C 2 -C 6 W^«; C3-C6W*f££*i ^W^Si^ 

Xj&OSfctNHj X 2 ^jO^#NHHt, 
Ar 2 

^X 2 R 2 




X 2 ^7 0^#NH; 
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G#Ar 2 3/ 




R 3 , R4#g3k^T?!jffit— H; 'J&g; -fr^^jSJ^J 1 , 'J^«f&H 
X!^jO^#NH; X 2 ^0^4#NHo 

4. i M^wawifii^#Bic-i s#as:^j^iw^^*, ^mm^&i^m 




OH 



Y AriCHO !J#, ^An, Ar 2 #g^ift^*S^^ 





XV' X 3 R 3 



R1X2W s Bocx 2 i-y ^=Mz:^6tfE^si^#/RiCox4^i 

^Rl, R 2 , R 3 ^T^J^S-#^«: H; ^W^P^M^ 

^^ftWM^S; C 2 -C 6 WM»; C 3 -C 6 lW^; ^Sfe^; ^W^i^St 

X 2 , X 3 #S^^O^#NH;X4^Cm#OH. 
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JSMS^J-78°C M^&S&bn&Mjg^ 50°C S 230°Co 
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